EEMARKS 


Reconsideration of this application is respectfully reqiiesied. 

Clainis l-4(,!, 43 and 44 are pending in this applicaiion. Cialin 1 has been araended, supra, 
Vv'itiiout admission and without prejudice to Applicants' right to pursue any subject matter that 
may have been surrendered by this amendment in either this or other {e.g. , related divisional 
and/or other continuing) applications. Specifically, claim 1 has been amended to specify that the 
method includes "cold micro-filtrating at the temperature which is sufficient to precipitate all the 
dissolved PHA.'' Claim 1 has also been amended to recite that "the cellular biomass is a biomass 
coming fi:om any microorganism or plant, which is able to produce PHA naturally or by genetic 
modification, in order to render it a PHA producer or a high PHA producer.'' Suppon for these 
amendments is found throughout the application as filed, for example at pages 15 and 26. No 
tiew matter has been added to the appiication.. Upon entry of these amendments, claims 1-40, 43 
and 44 wi ll remain pending and under consideration. Entrv' and consideration of these 
amendments is respectfully requested. 

Reiectloa under 35 U,S,C § 102/103 ; 

Claims MO, 43 and 44 have been rejected under 35 U.S.C. <^ i 02(b) a.s antjcipatec dv. or 
a!Kin4tA;;K, u^dc :5 USC ^ H'^va! as < b\ o-ss OsvJ L S Patc^-;! Koi. 6.":3 Z'o :,'He^ov^!t? I"), 

C Biaiihui" !. .According to the Lxamsner, it vyould have beeii odvjous to perform ilie sas-ne process siens, 
o; i^-akc iowi-ic v r >rr/a.ij.-^- ihvrstof, to recover the cianned poiynvdroxsa. ,\::.noate \?H'\) sfcci^^s 
:e<.,!w\i ;-e ^ L\>3miner also cites numerous secondasy references' which said to leach 

ssoiation ot the PfiA species. 

Thrs rejeenon is traversed and reconsideration is respectfuliy requesved. 


■ I'5 the Office A.cS!iot> Jho Exajniner has. cited, bui no? rehed upor:, the foilowing references- U.S Paiersi Kos 
6,410.096 (Fggink 0~ 5,«'58,4S0 ("Lgg:nkli"), 5.942.597 {"Noda T); 5 82 i.299 (Nodall i, asid 5.53o.4]9 
("Esea!ona"y 


each of the references advanlageously teach the same or rcuiinely opiisTiizable sieps. of recovering the 
same polyhydroxyalkanoale (PHA) species of producis." OSiee Action at pages 16-17. 

However, as described in detail beiew, the specific process steps recited in th& clairriS provide 
imporiam and unexpected advantages for efficient and industriai-scale production of PMAs. Even if. 
arguendo, the irtdiyidual steps set foith in: the claiins were already mds pmdsnlly disclosed in the art, the 
particular sequence of these steps specified in the claims interact in a novel and nori-obvious ■nanner 
resuhing in a high industriai eff!cienc> (above 95%) and high-quality prodisci (moiecuiar weigiit of ai 
minimum of 750,000 kDa and piirity equal or higher than 99'Hi), 

Specifjcaliy, in the claimed process, the blomass is ilrst concentrated throisgi; <:cv\!is- n 
concentration step contributes to the isolation of a qualitv' end product nc^t obtai-^cti u;!!;,^ n;v-;\i-...^ 

strueiiirai stability of the fiakes produced ir; Van sten pcrsssi during the phases of addi-ig rhe Solvent, 
heating, agitating and extracting the PI-FA allowing the biomass residues to remain aggregated. Tliese 
biomass residues consisting of heavy iiai^es. can be easily removed by applying low centrifugal force, e.g. 
by using hydrocyciones, and is very simple, che^p and of low itiaintenance. The use of filters is also 
faeiiitaied due to the size of the residual biomass flakes, which are m aggregation of ceils but thousands 
of times bigger than the original cells. 

The methods used in Traussing and Noda require use of a cell concentration step by 
centriftsgation. There is no mention of the floccuiation step used in the pending claims. On the industriai 
scale, the use of centrifuges, without the resource of fiocculation, is not practical and represents a ver>' 
expensive r;lternati\-e. .Applicants discovered that cell fiocculation allows one to cany out product 
concentration a;;d reparation using decanters, which is more practical on an industrial scale and cheaper 
rhan cent rifiigatio;:. \pplicants also discovered that the sole use of centrifugation far the concentration of 


synsrgisuc effect on the other steps of ihe process mentioned above. 

Another eemral aspect of the inveritive process defirsed by the present claims is that the biomass 
suspensior! cav; be rapidh heated with the solvent. Applicants discov erc-d that a ^er\- rapid heating of the 
htiniid bioinass, redisces the exposure time of the polyBier to higii temperatures and produces a 
syriergistieaily qLiicker siipture of the ceil, nsaking this entire step more efficient and less harmful to tlie 
polymsr. This effoct is obtained by injecting the solvent in the vapor phase jointly with an additional 
coinplement of pre-heated solvent into the biomass slurry-, as set fojtb in the claims. This process allows 
for the use of -non-toxic solvents, from renewable sources that are readily available. These solvents do- not 
i!se precipitating agents lo recover the: dissolved polymer since the process of the pending claims provides 
a- temp©rgt«re*based .means for precipitating the polymer. This process is particularly advantageous 
because it avoids carry ing out the extraction process at high tempera tores, which can ca«se damage to the 
poiymer. 

Furt.hcr. the inventive method's combined use of hydrocyclones, filters and membranes, allovvs 
for ihc isolation of a polymer solution thai is exceedingly pure, free of all biomass in a short period of 
time, niini-y-izing the i-sarmtiil eifects of high temperatures. imn-iediate!y after removing the bloirjass. the 
poiynser solution is cooled so as to precipitate the entire dissolved poiyn-ser. The claims specify an 

coiored matenal dissolved in the solvent in contact with the poiyn-ser, which is of fundamental impostance 
for the reductiofj of color of the polymer in the subsequent steps of puriJlcation, 

in the removal of the solvent, after precipitation of the polymer, the claims recite an innovative 
set of , steps, which produce polymer granules of high purity and molecular weight, Firsst, the suspension is 
heated in water, so that -most of the solvent fonit s a stream, which evaporates at low temperature resulting 
in the aggregation of the polymer into granules. At a specific point, these granules are niptured through 
high shearing agitation, removing impurities and the residual solvent, yielding polymer particles of high 
purity, which are subsequently dried. This feature of granule formation and the effect- of pufittGation 
obtained by rupturing the granules which are large, porous and easily s-uptttred is not described in any of 
the references cited by the Examiner, and represents a significant advancement in the field. 

The Biauhui reference discloses a complex and impractical sneans for obtaining the polymer 
product in high yield. .In paruc!.ilar, Biauhut teaches long extraction periods, svhich cause damage to the 
polymer, along with very intense mechanical agitation which alters the molecular sveight of the polymer. 


process thai is outside the scope of" the pending ciaims. In particular the Horowitz ill method uses 
diafiltration, which could not be applied in ths industriai scale. 

Moreover, the secondarv' references relied upon by the Exmiaet fsil to disclose any of the unique 
method steps recited in the claims* In partieular, Eggink I and Eggink 11 relate to methods for isolating 
.an edible PHA suspension to be used in the protection of foodstuff. The proessses of 
extraction/puriftcation, described in these refersncesi make intensive use of enzymes, which cannot be 
recycled. These references fail to disclose anyof the method steps setfortli in the pending claims. 

The EscaioTia reference uses a technique very specific to halophilic nucroorganisms, this 
Seciisiique cannot be appiisd to other t>'pes of niicroorganisms. since the simple reductions of .)M;!-r:c 
pressure by dilution is not enough to rupture the cell wails of most microorganisms. Further, the Escaiona 
process produces .i!; c.xcc.spivc 'imoui-;i oi liquid residues and does not allow the recycling of products 

Noda discloses a process for purifying PHAs from oleaginous plants containing both vegetable 
oils as well as FHA, and is drawn to tiiC separation of oil from the PilA which is not relevant to the 
present invention. 

Finally, the clain^ed process has several advajitageous features, not aci'iieved in an;,' of the 
relerences cited by the Examiner, in particular, the inventive method allows for use of low toxic solvents 
and is particularly efficient in liquef>-ing PHB^ and PHB-HV, The method of the pending ciaims also uses 
a tloceulation step, wherein heavy and stable biomass granules are aggregated, which allows- re- 
purification through wavshing. Tlie claimed tnethod also provides a more efficient and rapid separation of 
the ceiiuiaf debris by means of filters and hydrocylones. The use of microfuL-ation membranes allows for 
the rapid separation and recoverv-' of pan of the solvent. TIte process of granulation of the extracted PHA 
set forth in the claims provides a rapid and efficient separation of the remaining solvent and an excellent 
removal of the contaniinated material adhering to the PH.A. A;! of these features are ideal for industrial- 
scale isolation of PHAs, in addition to producing a high quality produci. the nsetiiod called tor in the 
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pe:-;Ci:ng claims ofilcicm and h\sh yielding, not Oi^iy in tonns ofeisos^N consusnption. but also safety, 
residues generaxed and costs of produciioi-i. 

For at leasi the ibregoing reasons, claims i--40. 43 and 44 are not anticipated and/or obvious over 
any of the cited references. SVithdrawai of these rejections is respeGtfxiUy requested. 

According!}. \MthdravNai of ail rejections and allovvarsce of tiic pending claims is repscctully 
requested. The Examiner is moreover invited to contact Applicants' uDdsrsigiied representative 
shoiild (s)he coriclude tfeat there are additional issues thai could be readily resolved, e.g., in an 
interview or by Examiner's Amendment. An allowance is earnestly sought. 

Respeetft^y submitted, 

; • /-^ 
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